Under the influence of drainage, new ecological regimes of groundwater and soil moisture are formed, which in turn form new nutrient regimes. The objects of this study are the ecological regimes of lands reclaimed in different ways: by an open drainage network (with the use of runoff hollows) and a closed drainage network. Experimental plots are located in the Novgorod region on sod-podzolic soil. The efficiency of the reclamation system is determined by the groundwater regime. The results of the research prove that the regime of groundwater in closed drainage systems is more favorable compared to open drainage system. The analysis of the nutrient regime of drained soils showed a decrease in agrochemical indicators due to the removal of minerals by runoff. More mineral salts are washed awayin closed drainage (up to 711 kg/ha).Considering the agrochemical composition of soil, calcium ions are removed most intensively from sod-podzolic soils. The water-physical properties of the drained lands, such as density, porosity and moisture content, have also changed. The study of water-air regimes of reclaimed soils revealed a significant difference in the degree of moisture of the plow and subsurface layers, when implementing either one ordifferent methods of drainage. A more favorable water-air regime is created by closed drainage systems in the subsurface layer, and by open drainage systems --in the plow layer.
Introduction
The Novgorod region is located in the North-West of the Russian Plain. The area belongs to the zone of excessive moisture, which causes waterlogging and the growth of swamps in conditions of flat terrain and heavy underlying soils [1] . Currently, waterlogged farmland covers 44%, and wetland 15% of the territory of the region. Therefore, it is impossible to increase farmland fertility and obtain stable yieldswithout carrying out land improvement works [2--4] .
The reclamation of agricultural land leads to changes in environmental regimes, which are often irreversible. New environmental regimes, such as the groundwater regime [5] , the water-air regime [6] , the nutrient regime [7--9], etc., are formed owing to reclamation. BRDEM-2019 The change of environmental regimes in turn affects the formation of new water-physical properties of the reclaimed landscapes.
Methods and Equipment
The objects of the study are the ecological regimes of runoff hollows reclaimed by open and closed drainage of land. Experimental plots are located in the Novgorod region on sod-podzolic soil.
Groundwater level and soil moisture were determined by the method proposed by Federal State Budgetary Scientific Institution``All-Russian Scientific Research Institute of Hydraulic Engineering and Land Reclamation named after A. N. Kostyakov [10] .
Agrochemical indicators --according to generally accepted standard methods.
Results and discussion
The construction of reclamation facilities (in Novgorod region, these are mainly the drainage systems both open and closed) leads to a violation of the upper root layer, which affects the level of potential fertility.
The agrochemical composition of the soil before drainage, immediately after the commissioning of the facility and 5 years after its development was determined on the experimental site of closed drainage. Prior to drainage, soils were characterized as acidic, medium-humic, medium-phosphorus and poorly provided with potassium (Table1). After the construction of the reclamation system and the introduction of chemical ameliorants, agrochemical indicators of the soil increased significantly, with the exception for humus: its amount decreased by almost 2 times due to the mixing of the ploughing horizon with the excavated soil formed during the construction of channels.
After 5 years of growing perennial grasses in this area, the humus content increased 1.2 times, acidity level rose, the content of mobile phosphorus and potassium decreased by 7 and 9 % respectively. (Table 2 ). Considering the agrochemical composition, calcium ions are taken out of sodpodzolic soils most intensively, which contributes to the enrichment of soils with hydrogen and increasestheir acidity. Therefore, reclaimed excessively moist soil is more demanding for systematic liming.
Along with the removal of nutrients from the soil, the redistribution of mechanical elements is observed in the soil profile, which leads to a change in the physical and water properties of the drained lands.
The observations on the drainage system of closed drainage showed that the density of the solid phase in the ploughing horizon (0--20cm) did not change 5 years laterand increased by an average of 4% in the subsurface layer (20--100 cm). These changes may be associated with an increase in the intensity of organic mineralization in the plow layer and the redistribution of mechanical elements in the soil profile ( Table 3 ).
The density of the soil under the influence of drainage has undergone significant changes. Thus, the upper part of the soil, freed from excessive moisture, has become more accessible to the root system of plants. As a result, the density of the root layer BRDEM-2019 (Table 4 ). The changes in water-air properties of drained soils are primarily associated with the groundwater regime. In closed drainage systems, groundwater did not rise above 40 cm from the ground surface throughout 5 years of operation, during which the rainfall in the vegetation period varied from 15% to 60% (Figure 1 Consequently, open drainage systems form a more favorable water-air regime in the ploughing horizon, which will stimulate the development of a more superficial root system.
Conclusion
Under the influence of drainage, new ecological regimes of groundwater and soil moisture are formed, which in turn form new plant nutrition regimes. During the construction of the reclamation system, the nutrient regime of the soil deteriorates due to the mixing BRDEM-2019 
